Enhanced force generation by corpus cavernosum smooth muscle in rabbits with partial bladder outlet obstruction.
Growing clinical evidence suggests that benign prostatic hyperplasia induced partial bladder outlet obstruction is associated with an increased incidence of erectile dysfunction. We determined whether corpus cavernosum smooth muscle from rabbits with partial bladder outlet obstruction show any molecular or functional differences versus controls. Force generation and relaxation of corpus cavernosum smooth muscle 2 weeks after partial bladder outlet obstruction by 125 mM. KCl, phenylephrine and field stimulation were determined. Expression of total smooth muscle myosin and alternatively spliced smooth muscle myosin isoforms were determined by reverse transcriptase-polymerase chain reaction (RT-PCR), quantitative competitive RT-PCR, sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Western blot analysis. Corpus cavernosum smooth muscle from sections of the penis were analyzed morphologically by immunofluorescence microscopy using antibodies to smooth muscle myosin and neurofilament protein. Corpus cavernosum smooth muscle from rabbits with partial bladder outlet obstruction generated 40% to 50% more force than that of sham operated rabbits in response to KCl or phenylephrine and was more difficult to relax. Although quantitative competitive RT-PCR and sodium dodecyl sulfate-polyacrylamide gel electrophoresis revealed that corpus cavernosum smooth muscle from rabbits with partial bladder outlet obstruction expressed only slightly more total smooth muscle myosin at the messenger RNA and protein levels, expression of the high adenosine triphosphatase isoform SM-B increased 2-fold. Morphological examination of corpus cavernosum smooth muscle sections revealed decreased innervation and increased smooth muscle bundle size. We present the novel finding of molecular and functional changes in the corpus cavernosum smooth muscle associated with partial bladder outlet obstruction. Although the inclusion of sham operation ruled out direct injury during surgery, a change in corpus cavernosum smooth muscle innervation induced by nerve compression by the ligature is likely to induce trophic changes in the corpus cavernosum smooth muscle leading to over expression of the SM-B smooth muscle myosin isoform, increased contractility and impaired relaxation.